The results of a comprehensive study on the YBa 2 Cu 3 O 6.53 oxide subjected to "mild" hydration (exposure at small values of p H 2 O ) by a special technique have been reported. The material modified in this way acquires an interesting property; namely, in natural conditions it intensively absorbs large quantities of components (H 2 O and CO 2 ) comprising the gas atmosphere. Arguments have been adduced that at least the water enters the crystal lattice of the yttriumbarium cuprate. This lattice is in the two-phase (tetragonal and orthorhombic) state: testing of the magnetic properties of the oxide has revealed the presence of antiferromagnetic and diamagnetic regions in this material.
Introduction
The crystal structure of the high-temperature YBa 2 Cu 3 O 6+ superconductor has an incomplete plane oxygen sublattice, which tends to ordering and the exchange of oxygen with the gaseous phase. Because of this feature, the yttriumbarium cuprate has been used for some time as a "model object" for investigations of the two-dimensional oxygen diffusion in oxides [1] . Numerous diffusion investigations mostly are in good agreement. According to these investigations, the coefficient for the chemical diffusion of oxygen in YBa 2 Cu 3 O 6+ at 400C is ~10
12
-10 -11 cm 2 /s. However, in some studies, the oxygen exchange in the yttriumbarium cuprate was considerably intensified by exposing its surface to a strong liquid-phase reductant [2] , laser radiation [3] , etc.
Atmospheric water can also enter the structural sites of the incomplete oxygen sublattice of YBa 2 Cu 3 O 6+ mainly in the form of hydroxideions and protons [4] . In natural conditions this process is rather slow (usually, powders of this oxide are loaded with 1 mass % moisture in several months [5] ). The superconductor properties of the yttriumbarium cuprate therewith change insignificantly [4, 5] . A synergetic effect  the adsorption of the carbon dioxide requires that water is adsorbed first  is observed when YBa 2 Cu 3 O 6+ is exposed simultaneously to water vapor and CO 2 [6] . However, large molecules of the carbon dioxide practically do not enter the oxide structure. The oxide decomposition products are formed when more than 1.3 mass % moisture is dissolved in the structure of the yttriumbarium cuprate [4] .
It will be shown below that preliminary "mild" hydration of YBa 2 Cu 3 O 6+ by the method [7] endows the oxide with the ability to intensively adsorb atmospheric components, namely, H 2 O and CO 2 . As this takes place, the yttriumbarium cuprate passes to the two-phase (tetragonal and orthorhombic) state with the magnetic properties characteristic of these phases already at the preliminary stage of hydration.
Preparation of Samples
The object of study was prepared from barium nitrate Ba (NO 3 ) The obtained material was dispersed to a size of ~20 m and was modified by a special technology [7] at t = 25С, p O 2 = 20 kPa, and p H 2 O = 1105 Pa, leading to the formation of a compound phase with "special" transport
properties. An illustrative example of these properties can be an anomalously intensive exchange of oxygen between the yttriumbarium cuprate and the gaseous phase at 25С [8] and 400С [9] .
Experimental
The The surface of the particles of gas-saturated YBa 2 Cu 3 O 6.53 was examined in an EVO 40 XVP scanning electron microscope (Carl Zeiss) with "direct" electrons. Since the SEM analysis was performed in a high vacuum (~10 4 Pa), the test sample first was heated for a short time for degassing. The images of two points on the oxide surface are given in Fig. 6 .
As the sample was saturated with gases, its X-ray diffraction analysis was performed in an XRD 7000 diffractometer (Shimadzu Corp.) ( Fig. 7 and Table) .
Continuous scanning with a step of 0.02 deg in CuK  radiation was used. A silicon powder served as the external standard.
The low-temperature magnetic measurements (Figs. 8 and 9) were made using an automated Cryogenic CFS-9T-CVTI VSM system (UK).
Discussion
From a comparative analysis of the rates, at which the yttriumbarium cuprate was saturated with gases before and after its modification, it followed (see Fig. 1 confirmed that the oxide contained a large quantity of water and carbon dioxide after short-time hydration.
The SEM images of the surface in Fig. 6 can provide proof that such a large quantity of the adsorbed gases is not consumed for saturation of the assumed microscopic pores of the material. Steps and microcracks can only be seen on the surface of coarse YBa 2 Cu 3 O 6.53 particles in these photographs.
Furthermore, no phase contrast is observed, pointing to the phase homogeneity of the material surface exposed to corrosive H 2 O and CO 2 gases. At the same time, the X-ray diffraction data (see Fig. 7 ) reveal a low decomposition degree of the yttriumbarium cuprate throughout its saturation with water and carbon dioxide. The arrows in the fig. 7 of the surface by barium carbonate. The SEM and the X-ray results suggest the absence of a large quantity of water on the surface of the oxide during its saturation; i.e., the water fills the crystal structure.
In turn, the intensity of the reflections in the X-ray diffraction patterns, Fig.   7 , does not change as the YBa 2 Cu 3 O 6.53 structure is increasingly saturated with the gases. This should affect, first of all, (013), (110) and (103) Finally, the magnetic properties of the yttriumbarium cuprate, either modified or unmodified by preliminary "mild" hydration (see Figs. 8 and 9 ), were measured. It turned out that, as distinct from the "standard" sample, the magnetic moment of the modified sample did not drop to negative values, which are characteristic of the superconducting state, below some critical temperature.
Oppositely, a monotonic growth of M(T), which is typical of antiferromagnets (AFM), was observed. It is known [9] that this behavior is typical of the tetragonal structure of YBa 2 Cu 3 O 6+ and is atypical of the orthorhombic structure. But since the X-ray diffraction analysis revealed namely orthorhombic state of the modified oxide under study, it was interesting to check if the AFM phase coexisted with the diamagnetic phase, which has an opposite, but a weaker, magnetic moment. To detect this phase, the external magnetic field was enhanced assuming that at some B the AFM moment should and the diamagnetic moment should not flatten out. Figure 9 presents the dependence M(T) measured for the modified yttriumbarium cuprate in a field of 1 T. It is seen that the curve exhibiting the AFM behavior ends with a diamagnetic "tail", which confirms that the modified YBa 2 Cu 3 O 6+ orthorhombic phase possesses superconductivity.
To our mind, the most important result of the magnetic measurements is an indication the two structural phases (tetragonal and orthorhombic, hardly distinguishable by radiographic means in our case) coexist in the modified yttriumbarium cuprate. This situation is similar to the spinodal decomposition [8] of the orthorhombic phase having an intermediate oxygen concentration into the orthorhombic and tetragonal phases, which can hardly be discerned by conventional X-ray diffraction method.
Conclusions
Thus, it was shown that the yttriumbarium cuprate, which has been pre- (1) and its sample modified as described in [7] (2). The dependence was measured in a field of 0.05 T.
